INTRODUCTION
Rice (Oryza sativa L.) is considered as one of the most important field crops in Egypt. Annually, more than one million feddans (more than 0.42 million hectare) are cultivated with rice, producing about 4-5 million tons of paddy with an average of 4 tons/fed. (10. Tons/ha) which is considered the highest productivity per unit area average in the world (Badawi, 1999) . However, rice is very important for local consumption, and some amount for exportation. In the near future, this production will not be sufficient because of the dramatic increase in local population, which is expected to be 100 million individuals by the year of 2025.
In self-pollinated crops like rice, the goal of a breeder is to develop true breeding homogenous population with superior agronomic and other desirable characteristics. Accomplishment of this objective would depend on the suitable choice of the parental materials, nature of gene action controlling characters under consideration. Combining ability analysis helps in identifying superior parents and cross combinations to be followed in a breeding program. Hence, the present study aims to assess both general and specific combining abilities and their interaction with two years for yield and its components.
MATERIALS AND METHODS
The present investigation was carried out at the Farm of Rice Research and Training Center (RRTC), Sakha, Kafr El-Sheikh, Egypt, during 2012 and 2013 rice growing seasons. Six rice genotypes utilized in this study, namely, Giza 178, BG35-2, RD-25, IET 1444, Nishihomare and IR 65600-38-1-2 were grown during 2011 seasons in three successive dates of planting at ten days intervals in order to overcome the differences in flowering time of each parent. After thirty days from sowing, seedlings were individually transplanted in the permanent field in seven rows. At flowering, the seven parents were diallel crossed, i.e. in all possible combinations (excluding reciprocals) to produce F 1 hybrid seeds. Bulk emasculation method was done by using the hot water technique proposed by Jodon (1938) and modified by Butany (1961) .
In both 2012 and 2013 seasons, seedlings of the six parents and their fifteen F 1 crosses, of 30 days old, were individually transplanted in a Randomized Complete Block Design(RCBD) with three replications. Each replicate consisted of 105 rows of 5 m long and 5 rows for each parent of F 1 and 25 cm part plants. In all growing season of study, all cultural practices such as field preparation, sowing, transplanting, fertilizers and weed control were applied as recommended. The data were recorded on an individual plant basis for parents and F 1 generation for six yield trails, i.e. panicles plant -1 , filed grain panicle -1 , panicle weight (g), sterility %, 100-grain weight (g) and grain yield plant -1 . The data were analyzed by using the ordinary analysis of variance to test the significance of differences between the twenty one genotypes. If the genotypes mean squares are found to be significant, there is need to proceed for further analysis; i.e. Griffing (1956) analysis (method 2, model 1). The combined analysis was calculated over the two years to test the interaction of the different genetic components with the two years, as two different environmental conditions.
RESULTS AND DISCUSSION
The ordinary analysis of variance (Table 1) showed highly significant differences between genotypes for yield and its components in both 2012 and 2013 seasons and their combined data.
Mean performance:
The genotypes mean performance of yield and its components are given in Table (2). For the panicles plant -1 (Table 2) , the most desirable mean values towards this trait were obtained from the parents, Giza 178, IET 1444 and Nishihomare and the crosses, Giza 178 x Nishihomare (24.66 panicles), Giza 178 x IR65600-38-1-2 (23.58 panicles) and BG 35-2 x IET1444 (23.10 panicles). Concerning panicle weight, the parents, Giza 178 and IR 65600-38-1-2 and the crosses, Giza 178 x IR 65600-38-1-2, BG 35-2 x IET 1444, RD-25 x IET 1444 and RD-25 x IR 65600-38-1-2, gave the highest mean values which ranged from 4.54-5.58 grams. . For sterility %, the most desirable mean values towards lower sterility % were observed by the genotypes RD-25, IET 1444, IR 65600-38-1-2, Giza 178 x IET 1444, Giza 178 x Nishihomare and Nishihomare x IR 65600-38-1-2, these values were ranged between 7.26 to 11.11%. For the 100-grain weight character, the genotypes IR 65600-38-1-2, Nishihomare, RD-25 and the crosses, BG 35-2 x RD-25 and BG 35-2 x Nishihomare gave the highest values which ranged from 2.62 to 3.34 grams. With respect to grain yieldplant -1 (Table 2) , the most desirable mean values were detected by the genotypes Giza 178, BG 35-2, IET 1444, Giza 178 x BG 35-2 and the crosses combinations Giza 178 x IET 1444 and Giza 178 x IR 65600-38-1-2, where the values ranged from 35.10-41.51 g. It is worth to note that the parents Giza 178, IR 65600-38-1-2 and the crosses Giza 178 x IET 1444 and Giza 178 x IR 65600-38-1-2 were found to have the most desirable mean values for yield and its component characters under the years and their combined data.
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Variation and interactions:
The ordinary analysis of variance and combining ability analysis for yield and its components characters of the two years and their combined data are presented in Table (1). Year's mean squares were detected to be highly significant for grain yield and its components. Genotypes, parents and the resultant crosses mean squares were found to be highly significant for grain yield and its components characters at the two years and their combined data, which would indicate overall wide differences among these populations. Parents vs. crosses mean squares estimates, as an indication to average heterosis overall crosses, were found to be highly significant for grain yield and its component characters at the two years and heir combined data. The interactions of genotypes, parents, crosses and parents vs. crosses with the two years were detected to be highly significant for grain plant -1 and its component characters studied at the two years and their combined data. These results were in agreement with those obtained by Virmani et al. (1982) , Anandakumar and Rangasamy (1986) , Mandel et al. (1990) , Ram (1992) and El-Abd (1995) .
Combining ability:
Both general and specific combining ability variances (Table 1) were found to be highly significant for grain yield and its components characters at the two years and their combined data, indicating the importance of both additive and non-additive genetic variances in determining the performance of these traits.
General combining ability/specific combining ability ratio was used to clarify the nature of the genetic variance involved. GCA/SCA ratios were found to be greater than unity for grain yield plant -1 , panicle weight(g), panicles plant -1 and sterility percentage, indicating that additive and additive x additive types of gene action were of great importance in the inheritance of these traits. The obtained results are in harmony with those previously obtained by El-Hissewy (1985) , Sarathe and Singh (1986) , Peng and Virmani (1990) and Hammoud (1996) . For sterility % and 100-grain weight, GCA/SCA ratios were less than unity, indicating the prevalence of non-additive gene actions (i.e. dominance and epistasis) in the inheritance of both traits. Therefore, improvement of such traits could be achieved through crossing followed by selection. The obtained results are in harmony with those obtained by Kim et al. (1981) , Murai et al. (1987) and Hammoud (1996) .
The interaction of years with general and specific combining ability variances (Table 1) were found to be highly significant for grain yield and its components which would indicate that both additive and non-additive genetic variances tended to interact with environments. Therefore, selection for these traits would be not effective in a single environment, but more environments would be required.
General combining ability(GCA) effects:
Estimates of the general combining effects (GCA) of individual parental lines for grain yield and its components characters at the two years and their combined data, are presented in Table ( 3). , the three rice genotypes Giza 178, IET 1444 and IR 65600-38-1-2, showed highly significant positive GCA effects at the two years and their combined data, proving to be excellent combiners for this trait. For the 100-grain weight, BG-35-2,Nishihomare, RD-25 and IR 65600-38-1-2 showed highly significant positive GCA effects at the two years and their combined data and proved to be good general combiners for this trait. Concerning the panicle weight, Giza 178, IET 1444 and IR 65600-38-1-2 exhibited highly significant positive GCA effects at the two years and their combined data, proving to be good combiners for this trait. Giza 178, IET 1444 and Nishihomare showed highly significant positive GCA effects for the panicles plant -1 , proving to be good combiners for this trait. For filled grains panicle -1 , Giza 178 and IR 65600-38-1-2 showed highly significant positive general combining ability effects at the two years and their combined data, proving to be good combiners for this trait. Concerning the sterility %, Giza 178,BG-35-2 and IR 65600-38-1-2 showed highly significant negative values of GCA effects in the two years and heir combined data, indicating that both genotypes could be considered as excellent combiners for this trait.
Specific combining ability (SCA) effects:'
As shown in Table ( 4), five crosses out of the fifteen cross combinations studied exhibited highly significant desirable SCA effects for grain yield plant -1 at the two years and their combined data. The most desirable crosses for this grain yield plant -1 were Giza 178 x RD-25, Giza 178 x IR 65600-38-1-2 and RD-25 x IR 65600-38-1-2. It could be concluded that these superior cross combinations would be of practical interest in breeding program for developing hybrid rice materials. For 100-grain weight; nine out of the twenty one cross combinations showed highly significant and positive SCA effects in the two years and their combined data. The highest SCA effects were detected from the crosses BG 35-2 x RD-25 and BG 35-2 x Nishihomare for 100-grain weight character. For panicle weight, six crosses showed highly significant and positive specific combining ability effects at the two years and their combined data. For the panicles plant -1 , seven crosses showed highly significant and positive SCA effects for this trait in the two years and their combined data. The highest SCA effects were detected for the crosses Giza 178 x Nishihomare ,Giza178 x IR65600-38-1-2 and RD-25 x IET1444. Six out of the fifteen hybrid combinations studied showed highly significant and positive specific combining ability effects for filled grains panicle -1 at the two years and their combined data. Concerning the sterility percentage, six out of the fifteen crosses studied exhibited significant negative SCA effects at the two years and their combined data.
From the previous results, it could be concluded that the most pronounced crosses over the two years and their combined data were Giza 178 x RD-25, Giza 178 x IR 65600-38-1-2 and RD-25 x IR 65600-38-1-2 for grain yield plant -1 ; Giza 178 x Nishihomare ,Giza178 x IR65600-38-1-2 and RD-25 x IET1444 for panicle weight; Giza 178 x IR65600-38- * and **: Significant at 0.05 and 0.01 levels of probability, respectively.
